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ABSTRACT: Gene f requencies  o f  r ed  c e l l  a c i d  phosphatase 
have been determined i n  a random sample of  1188 a d u l t s  o f  
t he  environs o f  Ber l in ,  as well as i n  a sample o f  65 in -  
d iv idua l s  from North Vietnam. The p r o b a b i l i t y  of exonera- 
t i o n ,  with use  o f  t h e  e ry th rocy te  phosphatase t e s t  i n  a 
p a t e r n i t y  l awsu i t ,  amounts t o  24.6% f o r  t h e  German popula- 
t ion.  

I n t roduct  ion  

According t o  i n v e s t i g a t i o n s  o f  Hopkinson, Spencer,  and Harris and l a t e r  
I_ 1 3  78* 

Lai, Nevo and Ste inberg ,  on d i f f e r e n t  popula t ions ,  t h e  s i x  h i t h e r t o  observed 

phenotypes of  t h e  r e d  ce l l  a c i d  phosphatase are con t ro l l ed  by t h r e e  a l l e l e  

codominant genes (Pa, pb, Pc) .  Table  I shows t h e  d i s t r i b u t i o n  found by t h e  

au thors .  

frequency was es t imated  by then  t o  b e  1:600. 

ch i ld ren ,  whose p a r e n t s  belonged t o  type  BC. 

Type C could a t  f i rs t  no t  b e  observed by Hopkinson e t  a l ,  I ts  

Lai e t  a l .  found it once f o r  two 

TABLE I 

Hopkinson e t  a l .  (1964) Lai e t  a l .  (1964) 

Phenotype 367 Engl ish 140 Residents o f  23  Negros 569 Braz i l i ans  
T r i s t a n  da Cunha 

A 41 0.112 2 0.014 1 0.05 15  0.041 
AB 175 0.477 20 0.143 7 0.30 111 0.301 
0 1 2 3  0.335 118 0.843 15 0.65 220 0.596 
AC 9 0.025 0 0 0 0 4 0.011 
0C 19 0.052 0 0 0 0 19 0.051 
C 0 0 0 0 0 0 0 0  

"Numbers i n  margin i n d i c a t e  pagina t ion  i n  fo re ign  t e x t .  
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- Inves t iga t ions  

By means of a technique descr ibed  by us  (see below) w e  i n v e s t i g a t e d  t h e  

d i s t r i b u t i o n  of t h e  phenotypes on 1188 a d u l t s  i n  Ber l in  and envi rons .  

r e s u l t  i s  summarized i n  Table 2 .  

ing  t h e  phosphatase type  of  65 North Vietnamese (Table 3 ) .  

quencies t h a t  w e  ca l cu la t ed  are compared i n  Table 4 wi th  t h e  f i g u r e s  known 

from t h e  l i t e r a t u r e .  

The 

We f u r t h e r  had t h e  oppor tuni ty  of determin- 

The gene f re-  

The type  d i s t r i b u t i o n  i n  t h e  Engl ish and German popula t ions  is no t  

s i g n i f i c a n t l y  d i f f e r e n t ,  whi le  t h e  comparison of  t h e  B r a z i l i a n  and t h e  

Vietnamese random samples show s i g n i f i c a n t  dev ia t ions  from t h e  German accord- 

ing  t o  t h e  X2 method (P = 1%). 

TABLE 2 

DISTRIBUTION OF THE PHENOTYPES OF THE RED 
CELL A C I D  PHOSPHATASE I N  BERLIN AND ENVIRONS 

Phenotype Genotype Found Expected 

A Pa/Pa 145 0.1221 155.9 0.1313 
AB P d P b  516 0.4343 496.4 0.4179 

387 0.3258 393.9 0.3325 
55 0.0463 52.5 0.0442 
80 0.0673 83.5 0.0704 

C PdPC 5 0.0042 4.4 0.0037 

B PWPb 
AC PalPC 
BC Pb/P c 

Sum 1188 1.0000 1187.6 1,0000 

TABLE 3 

PHOSPHATASE TYPES OF 65 ADULT NORTH VIETNAMESE 

P h eno t yp e Found Exp ec t ed 

A 5 0.077 4 .4  0.068 
AB 24 0.369 25.1 0.386 
B 36 0.554 35.4 0.546 
AC - - 
BC - - 
C 

- - 
- - 

- - - - 

Sum 65 1 .000  64.9 1 .000  
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The use fu lness  o f  the  phosphatase system f o r  a p p r a i s a l  o f  p a t e r n i t y  has 

a l r eady  been confirmed (Prokop, Randam and St rauch  1966). According t o  the  

c a l c u l a t i o n s  o f  J .  Maege, I .  Phys ico technica l  I n s t i t u t e  of t h e  German 

Academy of  Sciences a t  Ber l in ,  24.6% of a l l  those  who were wrongfully accused 

o f  p a t e r n i t y  could be exonerated by means o f  t h i s  system alone.  The p r o b a b i l i t y  

of  exonerat ion was determined on a random sample comprising 1043 a d u l t  persons 

of t he  German popula t ion  and r ep resen t s  t h e  sum o f  ind iv idua l  p r o b a b i l i t i e s  

f o r  a l l  p r o b a b i l i t y  c o n s t e l l a t i o n s  with cons ide ra t ion  o f  t h e  b inonc ia l  d i s t r i -  

bu t ion .  

Me tho  logy - 

Horizonal s t a r c h  g e l  e l e c t r o p h o r e s i s  15 hours  a t  5 a C  and 5 volt/cm. Gel 

measurements 22 X 7 X 0 . 7  cm. Gel b u f f e r :  0 .012  molor phosphate b u f f e r  pH = 

6.0.  Bridge s o l u t i o n :  0 .4  molar c i t r a t e  b u f f e r  (Anode), 0 . 1  molar c i t r a t e  

b u f f e r  (cathode) ,  pH = 6.0.  Material o f  i n v e s t i g a t i o n  hemolysate i n  Whatman 

f i l t e r  paper No. 17. Prepara t ion  o f  enzyme zones according t o  Hopkinson e t  

a l .  Figure 1 shows schemat ica l ly  t h e  e lec t rophones is  apparatus  used by us .  

Figure 2 shows t h e  i s o l a t e d  p i c t u r e s  o f  t h e  phosphatase types without  t h e  

f a s t  wandering add i t iona l  f r a c t i o n s  (compare with t h i s  Random and St rauch  

1966b). 

(1966a). 

We have given f u r t h e r  d e t a i l s  o f  t h e  method i n  a previous a r t i c l e  

B 

Figure 1. Electrophonesis  Arrangement (Schematic) 
Sca le  1 : 3 ,  A. s t a r c h  g e l ,  B .  p o s i t i o n  o f  t h e  
s t a r t i n g  s l o t ,  C .  b l o t t i n g  paper;  D .  b r idge  
b u f f e r .  



1% h c DC C 

Figure 2.  Types o f  Acid Ery throcyte  Phophatase 
After Separa t ion  i n  t h e  S ta rch  g e l .  
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